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Abstract 

This study developed and evaluated Lucky Force, a curriculum-aligned card and board game designed to 
enhance Grade 8 students’ understanding of net force. The research employed a Research and Development 
(R&D) design with a descriptive–evaluative approach and purposive sampling to select participants capable 
of providing expert and pedagogical feedback. Participants included 50 Bachelor of Secondary Education 
Science majors from Ifugao State University–Potia Campus and 10 experienced science teachers from various 
high schools in Ifugao province. The game integrated core physics concepts—particularly Newton’s Second 
Law, friction, and acceleration—into interactive gameplay to address common misconceptions in force and 
motion. Evaluation utilized researcher-made and adapted questionnaires assessing rules and mechanics, 
design, conceptual accuracy, playability and playfulness, goals and objectives, components and organization, 
and overall usefulness, rated on a 5-point Likert scale. Results revealed uniformly high ratings, with overall 
mean scores of 4.67 from students and 4.84 from teachers, both interpreted as Excellent. These findings 
indicate that Lucky Force effectively promotes conceptual mastery, engagement, and collaborative learning in 
physics education. The study recommends further validation through quasi-experimental research to assess 
learning outcomes and scalability for classroom integration. 
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1. Introduction 

Science education is essential in fostering critical thinking, community 

involvement, and country advancements (De Melo et al., 2020). In the 

Philippines, access to quality education remains unequal in emerging nations, 

where higher socioeconomic backgrounds have a greater chance of access (Alams, 

2023). In the 2022 PISA results, the Philippines ranked 78th out of 80 

                                                
*   Corresponding author name. ORCID ID.: https://orcid.org/0000-0000-0000-0000  

 E-mail address: chrp_pasigon@ifsu.edu.ph  

https://orcid.org/0000-0000-0000-0000
mailto:chrp_pasigon@ifsu.edu.ph


80 Boocan et al/ International Journal of Curriculum and Instruction 18(1) (2026) 91–106 

participating countries and economies in terms of student performance in science, 

with 77.2% of students performing below the basic proficiency level (OECD, 

2023).  

Persistent misconceptions regarding force and motion hinder students’ 

mastery of fundamental physics concepts. Many fail to understand acceleration as 

a vector quantity fully and struggle to explain the relationship between 

acceleration and the force that causes it (Sarkim, 2024). Common 

misunderstandings include the belief that acceleration always aligns with the 

direction of motion, or that force is the same as speed (Liu & Fang, 2016; Métioui 

& Trudel, 2021). Such misconceptions are present across different age groups and 

educational backgrounds, with only slight decreases in upper grades (Bouzid et 

al., 2022). These gaps extend to the concept of net force, which is essential in 

determining an object’s state of equilibrium (Hejazi & Chun, 2020). 

The K-12 Science Curriculum Guide (2016) emphasizes the importance of 

science education that effectively applies skills by structuring the curriculum 

around real-world situations and problems (Balagtas et al., 2019). However, the 

study of Sari et al. (2018) shows that students struggle significantly in 

understanding and applying formula-based concepts in science. Engagement is 

critical to overcoming these difficulties, and game-based learning (GBL) offers a 

promising strategy. GBL incorporates interactive elements, challenges, and 

feedback to enhance motivation and deepen conceptual understanding (Wu, 2015; 

Chen et al., 2021). Board games, in particular, have been shown to improve 

motivation, knowledge retention, and collaboration in science learning (Lin et al., 

2019; Ezezika et al., 2021).  

Despite these benefits, GBL implementation faces challenges, including 

complex design, limited resources, and inconsistent integration in classroom 

practice (Mikrouli et al., 2024; Molin, 2017). Effective GBL requires rigorous 

design frameworks and systematic evaluation to ensure educational impact 

(Sasupilli et al., 2019). In response to these challenges, this study aims to develop 

and evaluate Lucky Force, a card and board game designed to improve Grade 8 

students’ understanding of net force. The game integrates curriculum-aligned 

physics content with interactive, collaborative gameplay to address 

misconceptions and enhance engagement, as observed among students at 

Namilangan National High School (M. R. B. Vicente, Personal Communication, 

May 27, 2025).  

This study aims to develop and evaluate the game specifically, it seeks to: 

(1) develop a game-based activity called Lucky Force; (2.1) evaluate the game 
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based on its rules and mechanics; (2.2) assess the design of the game in terms of 

graphics, size, color, font size, font style, physical quality and durability, and card 

uniformity; (3) determine the conceptual accuracy of the game by examining its 

relatedness to the learning objective and the accuracy of its content; (4) evaluate 

its playability and playfulness; (5) assess its goals and objectives; (6) examine its 

components and organization; and (7) determine its overall usefulness as an 

instructional tool. 

2. Method 

2.1. Research Design 

2.1.1. This study employed a Research and Development (R&D) design with a 

descriptive–evaluative approach to create, refine, and assess the Lucky Force 

card and board game. The process involved designing the game based on 

curriculum standards, identifying gaps in students’ understanding of Net Force, 

developing the game’s components to ensure both pedagogical soundness and 

user-friendliness, and evaluating its features, conceptual accuracy, and 

educational value through feedback from students and teachers. This design 

enabled the systematic transformation of physics concepts into an engaging 

interactive format while incorporating iterative improvements based on 

stakeholder input.  

2.2. Participants 

A total of 60 participants were involved in the study, comprising 50 

Bachelor of Secondary Education (BSED) Science majors from Ifugao State 

University, Potia Campus, and 10 experienced science teachers from various high 

schools in Ifugao province. The student group included Science 2 (N = 15), Science 

3 (N = 19), Science 4 pre-service teachers (N = 16), and two science graduates. 

Participants were purposively selected for their familiarity with physics concepts 

and their ability to provide relevant feedback on the Lucky Force game. 

2.3. Sampling Procedure  

Purposive sampling was employed to select participants with relevant 

expertise and learning experience in science. This ensured that feedback on the 

Lucky Force game would address both pedagogical and conceptual aspects. 

Student participants were drawn from BSED Science classes at Ifugao State 

University, Potia Campus, while teacher participants were selected from various 

high schools in Ifugao province based on their experience in teaching science. 
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Permission to conduct the study was obtained from institutional heads prior to 

recruitment. 

2.4. Data collectioninstruments 

Two primary instruments were used to evaluate Lucky Force: 

1. Researcher-Made Questionnaires – Developed to assess the rules and 

mechanics of the game, its design (graphics, size, color, font size, font style, 

physical quality and durability, card uniformity), and conceptual accuracy 

(relatedness to the learning objective, accuracy of content). These 

instruments were created because no suitable existing tools were available 

for these specific features. 

2. Adapted Questionnaires – Items evaluating playability and playfulness, 

and goals and objectives, were adapted from Singh et al. (2021). Items 

assessing components and organization, and usefulness, were adapted from 

Sardinola et al. (2025). 

All instruments employed a 5-point Likert scale for responses and underwent 

expert validation to ensure content clarity, appropriateness, and relevance. 

 

2.5. Procedure 

Permission to conduct the study was first obtained from the Dean of the 

College of Education and the principals of the participating schools. Participants 

were briefed on the study’s objectives and procedures, and informed consent was 

secured. The evaluation instrument was distributed via Google Forms. Student 

participants attended structured gameplay sessions where Lucky Force was 

introduced, its rules explained, and the mechanics demonstrated. They then 

played the game in small groups under the supervision of the researchers. After 

the sessions, students completed the evaluation questionnaire through google 

forms based on their gameplay experience, while science teacher participants 

reviewed and answered the same instrument to test its reliability. All responses 

were collected, stored securely, and prepared for analysis. 

 

2.6. Description Card/Board Game and its Rules/Mechanics 

The development of “Lucky force” is a card/board game that enhances the 

understanding of Net Force concepts to develop critical thinking.  

Force cards (2 Types) 140 cards 

Direction cards 
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Newton cards 

     

Back Cover 

  

   

Figure 1: Sample pictures of Cards of Lucky Force 

In separate decks 

 

Direction Cards (50) – Cards used to point the direction you want your object to 

move. 

         North card – 10 

         South card – 10 

         East card – 10 

         West card – 10 

         All direction card – 10 

Newton Cards (60) – Cards used to apply force for your object to move. 

1N – 4, 2N – 5, 3N – 6, 4N – 7, 5N – 8, 6N – 8, 7N – 7, 8N – 6, 9N – 5, 10N – 4 

  

The Playing Zone/ Board 

The size of the board is 16 by 16 inches. The game is set in 4 different paths color 

color-coded with different patterns and friction value and acceleration value. All 

paths start at the center, where all objects will start. The friction value (N) is 

different in every path, same goes for the acceleration value (m/s). 

Arrows are drawn on the outer side of the playing zone to indicate the directions 

of each path. The players will use the formula F=m x a indicated on the right side 

of the board to compute the force needed. 
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Figure 2: Sample Board of Lucky Force 

The Chip/s 

The size of the chip is 0.75 by 0.75 inches. The chip is considered the “object” that 

players use to move within the tiles. Each chip has varying mass, ranging from 1 

kg to 3 kg. 

          

  

Figure 3: Sample object mass of Lucky Force 

Goal of the Game 

Players must strategically combine force cards with direction cards to push their 

objects to the last tile/ goal tile to win the game. 

Rules of the Game 

How to play 

Players will shuffle each deck ( Direction cards and Force cards). 

Players will also randomly draw chip objects with varied mass to decide which 

object they are going to use in the game. After getting their assigned objects, 

players will place all objects on the starting line, which is the center. 

At the beginning of the round, players are given only two cards from each deck as 

starting cards, 1 direction card and 1 Newton card. 
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During the first rotation, and every rotation, players will draw 1 card from the 

direction deck and 1 card from the Newton deck. Players are only allowed a 

maximum of 4 cards in their hand; if they have more than 4 cards, they discard a 

card/s of their choice and reshuffle them into their respective deck. 

Players are only allowed two moves per round. However, they can pass their turn 

if they don’t have cards to play or choose not to. Players can use their 2 moves to 

return any card/s to any deck (direction or Newton cards) to change their playing 

cards. Simply place the card/s at the bottom and pick new card/s at the top of any 

deck. 

Regarding the direction of movements, players should always base it on the 

direction of the tiles on the board, not where they’re facing. 

To move your object, you must compute F=mxa to know how much force you need 

to use to move your object. To calculate if your object will move after applying 

force, add the tile friction to your applied force. If the player’s playing cards have 

fewer Newton cards with the calculated force needed, you can’t move your object. 

If the total is equal to or higher you can move your object. Also, if the player does 

not have the right direction cards, the object cannot move to the next tile/s. 

Therefore, a pair of 1 Newton card and 1 direction is considered one move. Players 

can use their one move to add 1 newton card to have a higher newton value for 

the object to move. 

Booster move: Players can move two or three tiles in each turn as long as the 

player’s playing cards are possible for that move. However, players cannot move 

to the next tile with different acceleration and friction, even if they have extra 

steps. You’re forced to stop at the end of your current tile path. 

 

2.7. Data Analysis 

Data from the questionnaires were analyzed using descriptive statistics, 

specifically the mean, to evaluate the game’s features in terms of rules and 

mechanics, design, conceptual accuracy, playability and playfulness, goals and 

objectives, components and organization, and usefulness through the use of 

Jamovi software. A 5-point Likert scale was used to measure responses, with 

qualitative descriptions assigned to each range for interpretation. This Likert 

Scale will be used to identify the respondent's preference or agreement regarding 

the statements or indicators provided. Respondents will rate using the five-point 

scale (McLeod, 2023). The respondents will check the corresponding box of 

indicators based on their preferences and experience. Responses will be measured 

in terms of the following degrees:  
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Table 1: Mean score interpretation and descriptions 

Range Description Interpretation 

 

4.21-

5.00 

The aspect is outstanding, achieving 100% 

effectiveness and exceeding expectations. 

Everything is clear, accurate, and very well-

executed. No improvements are needed.  

EXCELLENT 

3.40-

4.20 

The aspect is well done, reaching approximately 

75% effectiveness and meeting expectations. It is 

clear and compelling, with only minor room for 

improvement. 

VERY 

SATISFACTORY 

2.81-

3.40 

The aspect is acceptable, demonstrating 55% 

effectiveness, and meets basic standards. However, 

there is noticeable room for improvement. 

SATISFACTORY 

1.81-

2.60 

The aspect needs improvement, showing only 25%. 

Several issues affect clarity, usefulness, or 

effectiveness. 

GOOD 

1.00-

1.80 

The aspect is unacceptable or ineffective, with 0% 

effectiveness. Significant issues are present that 

significantly hinder understanding or performance. 

POOR 

 

 

2.8. Ethical Considerations 

Prior to data collection, a formal request to conduct the study was 

submitted to the Dean of the College of Education and the principals of the 

participating schools. All participants were informed of the study’s objectives, 

procedures, and their role in the research, and informed consent was obtained. 

Participation was voluntary, and confidentiality was maintained by limiting 

access to the collected data to the researchers and authorized personnel only. 

Data were stored securely in MS Excel files and used solely for research purposes, 

with no identifying information disclosed in any report or publication. 
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3. Results 

3.1. Science Students 

Fifty students accomplished the evaluation of the Lucky Force card/board 

game in terms of: 1) Rules and Mechanics; 2) Design; 3) Conceptual accuracy of 

the game; 4) Playability and Playfulness; 5) Goals and Objectives; 6) Components 

and organisation; and 7) Usefulness. 

Table 2: RULES & MECHANICS OF THE GAME 

Indicator  Mean Interpretation 

The rules of the game are clear and understandable. 4.36 Excellent 

The rules facilitate a smooth and logical flow of the game. 4.40 Excellent 

I like the complexity of the game mechanic. 4.48 Excellent 

The rules/mechanics of the game are fair. 4.68 Excellent 

The game mechanics are effective in helping me to 
understand the concept of net force. 

4.40 Excellent 

Avage Mean 4.46 Excellent 

The rules and mechanics of the game were very well-received, earning an 

"Excellent" average mean score of (mean=4.46). All specific indicators were rated 

highly: players found the rules clear (mean=4.36) and the game flow smooth 

(mean=4.40). The game's complexity was appreciated (mean=4.48), and its 

fairness was particularly strong (mean=4.68). The mechanics were also highly 

effective in teaching the concept of net force (mean=4.40). 
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Table 3: Design of The Game 

Indicator  Mean Interpretation 

The visual is appealing to the eyes. 4.70 Excellent 

The card/board designs and symbols are 
clear and understandable. 

4.56 Excellent 

The color used in the card/board is clear. 4.68 Excellent 

The size of the card/board is good. 4.80 Excellent 

The words are readable. 4.68 Excellent 

Average Mean 4.68 Excellent 

The design of the game received consistently high ratings, with all 

indicators interpreted as Excellent. Visual appeal scored (mean=4.70), clarity of 

designs and symbols (mean=4.56), color clarity (mean=4.68), size appropriateness 

(mean=4.80), and readability of words (mean=4.68). The overall average mean for 

design is (mean=4.68), categorized as Excellent. 

Table 3.1: Graphics 

Indicator  Mean Interpretation 

The pictures and visuals on all the cards/boards look clear 
and consistently well-printed. 

4.62 Excellent 

The artwork and design style are consistent across every 
card in the game. 

4.62 Excellent 

I can always easily tell what's happening or what a card 
means just by looking at its pictures. 

4.26 Excellent 

The graphics on the cards/board never make it hard to 
understand how to play the game. 

4.48 Excellent 

Overall, the visuals on the cards/board are always appealing 
and look professionally made. 

4.62 Excellent 

Average Mean 4.52 Excellent 
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The graphics of the game received high evaluations across all indicators, 

each interpreted as Excellent. Clarity and print quality of pictures scored 

(mean=4.62), consistency of artwork and design style (mean=4.62), ease of 

understanding card meaning through visuals (mean=4.26), graphics not 

hindering gameplay (mean=4.48), and overall visual appeal and professionalism 

(mean=4.62). The overall average mean for graphics is (mean=4.52), categorized 

as Excellent. 

Table 3.2: Size 

Indicator  Mean Interpretation 

The numbers and words printed on the cards/board are 
always a good size and easy to read. 

4.59 Excellent 

Important symbols or icons on the cards/board are 
consistently big enough to see and understand easily. 

4.67 Excellent 

Everything printed on the cards/board (picture, text, numbers) 
always seems to be the right size compared to each other. 

4.57 Excellent 

I never have to squint or struggle to see details on the 
cards/board because of their size. 

4.51 Excellent 

The size of the printed elements consistently helps me play 
the game comfortably. 

4.63 Excellent 

Average Mean 4.59 Excellent 

The size of the game elements was rated Excellent across all indicators. 

Readability of numbers and words scored (mean=4.59), visibility of symbols/icons 

(mean=4.67), proportional sizing of pictures, text, and numbers (mean=4.57), ease 

of seeing details (mean=4.51), and comfort in gameplay due to size (mean=4.63). 

The overall average mean for size is (mean=4.59), interpreted as Excellent. 
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Table 3.3: Color 

Indicator  Mean Interpretation 

The colors used on the cards/board consistently help me tell 
different types of cards or game elements apart. 

4.44 Excellent 

The colors on all the cards/board always look the same and 
consistent. 

4.66 Excellent 

Important information is always printed in colors that are 
easy to read against the card/board background. 

4.58 Excellent 

The colors on the cards/board never confuse me about what 
a card does or represents. 

4.50 Excellent 

The way colors are used on the cards/board consistently 
makes the game easy to understand. 

4.58 Excellent 

Average Mean 4.55 Excellent 

The color used   in the game was rated Excellent on all indicators. 

Differentiation of card types scored (mean=4.44), color consistency (mean=4.66), 

readability of important information (mean=4.58), clarity in card meaning 

(mean=4.50), and contribution to game understanding (mean=4.58). The overall 

average mean for color is (mean=4.55), interpreted as Excellent. 
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Table 3.4: Font Size 

 Indicator Mean Interpretation 

All the words and numbers printed on the cards/board are always 
big enough for me to read easily. 

4.44 Excellent 

The font size never changes in a way that makes text on certain 
cards/boards hard to see. 

4.70 Excellent 

I can easily understand what's happening or what a card/board 
means just by looking at it. 

4.44 Excellent 

The text size consistently helps me quickly read and understand 
what's written on the cards/board. 

4.52 Excellent 

Every piece of writing on the cards/board is consistently clear 
because of its size. 

4.50 Excellent 

Average Mean 4.52 Excellent 

Font size was rated Excellent across all indicators. Readability of words 

and numbers scored (mean=4.44), consistency of font size (mean=4.70), ease of 

understanding card meaning (mean=4.44), support for quick reading 

(mean=4.52), and clarity of all text (mean=4.50). The overall average mean for 

font size is (mean=4.52), interpreted as Excellent. 

Table 3.5: Font Style 

Indicator  Mean Interpretation 

The style of the letters and numbers (the font) used on the 
cards/board is always easy to read. 

4.56 Excellent 

The font style consistently fits the game's overall theme and design. 4.74 Excellent 

All letters and symbols written in the chosen font style are always 
clear and distinct from one another. 

4.72 Excellent 

I can always quickly read and understand the text on the 
cards/board because of the font style. 

4.68 Excellent 

The font style used for all text on the cards/board is consistently 
clear and never distracting. 

4.62 Excellent 

Average Mean 4.66 Excellent 

Font style received Excellent ratings across all indicators. Readability of 

letters and numbers scored 4.56, suitability to game theme 4.74, clarity and 

distinction of letters and symbols 4.72, ease of quick reading 4.68, and overall 
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clarity without distraction 4.62. The overall average mean for font style is 4.66, 

interpreted as Excellent. 

Table 3.6: Physical Quality and Durability 

Indicator  Mean Interpretation 

The card/board material feels consistently sturdy across all 
cards/boards. 

4.61 Excellent 

The cards maintain their shape and flatness well even after being 
handled or shuffled. 

4.67 Excellent 

All game components demonstrate consistent manufacturing 
quality. 

4.76 Excellent 

All cards/board have consistently smooth and uniform edges. 4.67 Excellent 

The cards/board and components are consistently pleasant to 
handle during gameplay. 

4.71 Excellent 

Average Mean 4.68 Excellent 

Physical quality and durability of the game components were rated 

Excellent across all indicators. Sturdiness of materials scored (mean=4.61), shape 

and flatness retention (mean=4.67), manufacturing quality (mean=4.76), 

smoothness and uniformity of edges (mean=4.67), and handling comfort 

(mean=4.71). The overall average mean for physical quality and durability is 

(mean=4.68,) interpreted as Excellent. 

Table 3.7: Card/Board Uniformity 

Indicator  Mean Interpretation 

All cards/board have consistently smooth and uniform edges. 4.68 Excellent 

The size of all cards/board is consistently identical, preventing any 
from standing out. 

4.72 Excellent 

The finish (e.g., gloss, matte) on the cards is consistently applied 
to every card/board. 

4.78 Excellent 

There are no noticeable differences in the thickness or feel 
between different cards/board. 

4.72 Excellent 

The backs of all cards are consistently identical, ensuring fair 
drawing and play. 

4.82 Excellent 

Average Mean 4.74 Excellent 
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Card/board uniformity received Excellent ratings on all indicators. 

Smoothness and uniformity of edges scored (mean=4.68), consistent size 

(mean=4.72), uniform finish application (mean=4.78), consistent thickness and 

feel (mean=4.72), and identical card backs (mean=4.82). The overall average 

mean for card/board uniformity is (mean=4.74), interpreted as Excellent. 

Table 4: Conceptual Accuracy of the Game 

Indicator  Mean Interpretation 

The concepts presented in the game are scientifically 
accurate 

4.66 Excellent 

The game uses correct scientific terms and principles. 4.76 Excellent 

The examples and scenarios reflect real and accurate 
science applications. 

4.62 Excellent 

The explanations and information in the game are clear 
and free from misconceptions. 

4.62 Excellent 

The game effectively demonstrates the correct application 
of scientific ideas. 

4.72 Excellent 

The game's activities consistently help me understand 
concepts related to force. 

4.70 Excellent 

Playing the game consistently builds my confidence in 
understanding physics concepts. 

4.72 Excellent 

The core ideas of force are clearly and correctly 
demonstrated throughout the game. 

4.70 Excellent 

The game reinforces what I've learned about force in 
science class. 

4.70 Excellent 

The way force concepts are presented in the game feels 
scientifically sound. 

4.72 Excellent 

The game's approach to teaching force is innovative and 
effective. 

4.70 Excellent 

The game consistently helps me understand the effects of 
different forces. 

4.74 Excellent 

Average Mean 4.69 Excellent 
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The conceptual accuracy of the game was rated Excellent across all 

indicators. Scientific accuracy of concepts scored (mean=4.66), correct use of 

scientific terms (mean=4.76), realism of examples and scenarios (mean=4.62), 

clarity and correctness of explanations (mean=4.62), effective demonstration of 

scientific ideas (mean=4.72), consistent support for understanding force concepts 

(mean=4.70), confidence building in physics understanding (mean=4.72), clear 

and correct demonstration of core force ideas (mean=4.70), reinforcement of 

classroom learning (mean=4.70), scientific soundness of concept presentation 

(mean=4.72), innovation and effectiveness in teaching force (mean=4.70), and 

consistent aid in understanding force effects (mean=4.74). The overall average 

mean for conceptual accuracy is (mean=4.69), interpreted as Excellent. 

Table 4.1: Relatedness to the Learning Objective 

Indicator  Mean Interpretation 

The game activities directly help me understand the concept of 
net force. 

4.64 Excellent 

Playing the game clarifies my understanding of how forces 
combine. 

4.72 Excellent 

The game consistently helps me understand the effects of 
different forces. 

4.74 Excellent 

The game design is aimed at teaching about how forces act. 4.76 Excellent 

The game's challenges and goals are directly related to mastering 
force concepts. 

4.80 Excellent 

Average Mean 4.73 Excellent 

Relatedness to the learning objective received Excellent ratings across all 

indicators. Help in understanding net force scored (mean=4.64), clarification of 

force combination (mean=4.72), support in understanding force effects 

(mean=4.74), alignment of game design with force concepts (mean=4.76), and 

relevance of challenges and goals to mastering force (mean=4.80). The overall 

average mean for relatedness to the learning objective is (mean=4.73), interpreted 

as Excellent. 
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Table 4.2: ACCURACY OF THE CONTENT 

Indicator  Mean Interpretation 

All physics information and concepts presented in the game are 
scientifically correct. 

4.54 Excellent 

The game's rules and mechanics accurately reflect the principles 
of force and motion. 

4.62 Excellent 

The examples of forces in the game are physically accurate. 4.82 Excellent 

The game consistently presents concepts in a way that avoids 
common misconceptions about force. 

4.76 Excellent 

The outcomes and effects within the game, based on forces, are 
consistently true to established physics laws. 

4.86 Excellent 

Average Mean 4.72 Excellent 

Accuracy of the content was rated Excellent across all indicators. Scientific 

correctness of physics information scored (mean=4.54), accuracy of rules and 

mechanics (mean=4.62), physical accuracy of force examples (mean=4.82), 

avoidance of misconceptions (mean=4.76), and consistency of outcomes with 

physics laws (mean=4.86). The overall average mean for accuracy of the content is 

(mean=4.72), interpreted as Excellent. 

Table 5: Playability and Playfulness Adapted from the study of (Singh et al., 

2021)  

 Indicator Mean Interpretation 

The game provides an opportunity for healthy competition and 
cooperation. 

4.70 Excellent 

The rules of the game provide players with equal conditions for fair 
play. 

4.76 Excellent 

The rules of the game provide a set of options for flexibility in 
making decisions when playing the game. 

4.74 Excellent 

Playing the game was fun 4.86 Excellent 

Average Mean 4.77 Excellent 

Playability and playfulness indicators all received Excellent ratings. 

Opportunity for healthy competition and cooperation scored (mean=4.70), fairness 
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of rules (mean=4.76), flexibility in decision-making (mean=4.74), and overall fun 

in playing the game (mean=4.86). The overall average mean for playability and 

playfulness is (mean=4.77), interpreted as Excellent. 

Table 6: Goals and Objectives Adapted from the study of (Singh et al., 2021) 

 Indicator Mean Interpretation 

The purpose and rationale for the game are fully explained. 4.78 Excellent 

The goals and objectives of the game are clearly defined. 4.72 Excellent 

The game was thought-provoking. 4.84 Excellent 

The game encouraged student interaction. 4.76 Excellent 

The game promoted discussion of key topics. 4.82 Excellent 

The card game helps with my recall of concepts/terms. 4.78 Excellent 

Average Mean 4.78 Excellent 

Goals and objectives of the game received Excellent ratings across all 

indicators. Explanation of purpose and rationale scored (mean=4.78), clarity of 

goals and objectives (mean=4.72), thought-provoking nature (mean=4.84), 

encouragement of student interaction (mean=4.76), promotion of discussion on 

key topics (mean=4.82), and support for recall of concepts/terms (mean=4.78). The 

overall average mean for goals and objectives is (mean=4.78), interpreted as 

Excellent. 

Table 7: Components and Organization Adapted from the study of Sardinola et 

al.,2025 

 Indicator Mean Interpretation 

The directions were clear, concise, and easily understood. 4.58 Excellent 

The game emphasizes key points of the topic being played. 4.72 Excellent 

The terms used were appropriate to my level of knowledge. 4.74 Excellent 

The number of cards was appropriate. 4.74 Excellent 

The length of time required to play the game is reasonable. 4.76 Excellent 

Average Mean 4.71 Excellent 

Components and organization of the game were rated Excellent across all 

indicators. Clarity and conciseness of directions scored (mean=4.58), emphasis on 
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key topic points (mean=4.72), appropriateness of terms to knowledge level 

(mean=4.74), adequacy of card quantity (mean=4.74), and reasonable playtime 

length (mean=4.76). The overall average mean for components and organization is 

(mean=4.71), interpreted as Excellent. 

Table 8: Usefulness Adapted from the study of Sardinola et al.,2025 

 Indicator Mean Interpretation 

The game was effective in reviewing the material. 4.66 Excellent 

The game encouraged deeper exploration of the subject. 4.74 Excellent 

Playing the game is a productive use of time. 4.80 Excellent 

Playing the game helped build better group relationships. 4.82 Excellent 

I would recommend the game to my peers. 4.84 Excellent 

Average Mean 4.77 Excellent 

Usefulness of the game was rated Excellent across all indicators. 

Effectiveness in reviewing material scored (mean=4.66), encouragement of deeper 

subject exploration (mean=4.74), productivity of playing time (men=4.80), 

improvement of group relationships (mean=4.82), and willingness to recommend 

to peers (mean=4.84). The overall average mean for usefulness is (mean=4.77), 

interpreted as Excellent. 

Table 9: Overall descriptive evaluation of Lucky Force 

 Indicator Mean Interpretation 

1. Rules and Mechanics of the Game 4.46 Excellent 

2. Design of the game 4.68 Excellent 

2.1. Graphics 4.52 Excellent 

2.2. Size 4.59 Excellent 

2.3. Color 4.55 Excellent 

2.4. Font size  4.52 Excellent 

2.5. Font style 4.66 Excellent 

2.6. Physical quality and durability 4.68 Excellent 

2.7. Card uniform  4.74 Excellent 

3. Conceptual accuracy 4.74 Excellent 

3.1. Relatedness to the learning objective 4.73 Excellent 
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3.2. Accuracy of the content 4.72 Excellent 

4. Playability and playfulness 4.77 Excellent 

5. Goals and objectives 4.78 Excellent 

6. Components and organization  4.71 Excellent 

7. Usefulness  4.77 Excellent 

Average Mean 4.67 Excellent 

The overall descriptive evaluation of Lucky Force shows all indicators rated 

as Excellent. Scores are: Rules and Mechanics (mean=4.46), Design (mean=4.68), 

Graphics (mean=4.52), Size (mean=4.59), Color (mean=4.55), Font Size 

(mean=4.52), Font Style (mean=4.66), Physical Quality and Durability 

(mean=4.68), Card Uniformity (mean=4.74), Conceptual Accuracy (mean=4.74), 

Relatedness to Learning Objective (mean=4.73), Accuracy of Content 

(mean=4.72), Playability and Playfulness (mean=4.77), Goals and Objectives 

(mean=4.78), Components and Organization (mean=4.71), and Usefulness 

(mean=4.77). The overall average mean is 4.67, interpreted as Excellent.  

3.2. Science Teacher 

The indicators that were used in the overall table from science teachers are the 

same as from science students 

Table 10: Overall descriptive evaluation of Lucky Force 

 Indicator Mean Interpretation 

1. Rules and Mechanics of the Game 4.84 Excellent 

2. Design of the game 4.82 Excellent 

2.1. Graphics 4.69 Excellent 

2.2. Size 4.80 Excellent 

2.3. Color 4.90 Excellent 

2.4. Font size  4.74 Excellent 

2.5. Font style 4.81 Excellent 

2.6. Physical quality and durability 4.95 Excellent 

2.7. Card uniform  4.78 Excellent 

3. Conceptual accuracy 4.90 Excellent 
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3.1. Relatedness to the learning objective 4.98 Excellent 

3.2. Accuracy of the content 4.92 Excellent 

4. Playability and playfulness 4.72 Excellent 

5. Goals and objectives 4.88 Excellent 

6. Components and organization  4.65 Excellent 

7. Usefulness  4.92 Excellent 

Average Mean 4.83 Excellent 

The evaluation indicators of the game were all rated Excellent, with 

Physical Quality and Durability receiving the highest mean score of 4.95, followed 

closely by Relatedness to the Learning Objective at (mean=4.98) and Accuracy of 

the Content at (mean=4.92). Conceptual Accuracy (4.90), Color (mean=4.90), and 

Usefulness (mean=4.92) also scored very high. Goals and Objectives (mean=4.88), 

Rules and Mechanics (mean=4.84), and Design of the Game (mean=4.82) followed 

next, demonstrating strong performance. Font Style (mean=4.81) and Size 

(mean=4.80) also ranked high, while Card Uniformity (mean=4.78) and Font Size 

(mean=4.74) received slightly lower but still Excellent ratings. Graphics scored 

(mean=4.69), Components and Organization (mean=4.65), and Playability and 

Playfulness had the lowest mean among the indicators at 4.72. Overall, all 

aspects of the game are highly rated, with Physical Quality, Learning Alignment, 

and Content Accuracy leading the evaluation. 

4. Discussion 

The findings, derived from the comprehensive evaluation by both pre-

service teachers and experienced science educators, overwhelmingly support the 

game’s effectiveness as a pedagogical tool. The high average mean scores for 

playability and playfulness (4.77 for students, 4.72 for teachers) confirm that the 

game’s interactive and collaborative elements effectively enhance student 

motivation and engagement, echoing the findings of Nadeem et al. (2023). The 

positive feedback on goals and objectives (4.78 for students, 4.88 for teachers), its 

ability to be "thought-provoking" (4.84 for students), and its promotion of 

discussion (4.82 for students) highlights the game’s capacity to deepen conceptual 

understanding and knowledge retention, a key benefit of board games identified 

by Lin et al. (2019) and Ezezika et al. (2021). This also supports the study by 

Singh et al. (2021), which found that guiding learners through playful activities 

results in better learning outcomes than traditional instruction by making 

education an active, not passive, process. In addition, the results of this study are 

further supported by Gök and Doğan (2025), who emphasized that scientific 
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curiosity is a fundamental source of motivation and engagement in science 

education. Their findings highlight that curiosity fosters active participation, 

positive learning attitudes, and deeper scientific thinking, which align with the 

way Lucky Force encouraged students to explore, question, and apply concepts of 

net force through interactive gameplay. By stimulating both curiosity and 

engagement, the game contributes to developing lifelong learning habits in 

physics education. Furthermore, findings align with Hamari et al. (2016), who 

found that engagement in the game has a positive effect on learning, while 

immersion does not significantly influence learning outcomes. Their study also 

showed that challenge affects learning both directly and through increased 

engagement, and that skill contributes to learning indirectly by enhancing 

engagement. This supports the present result that the engaging and challenging 

mechanics of Lucky Force helped sustain student motivation and conceptual 

understanding of net force through active participation and balanced difficulty. 

The game’s successful design directly addresses a significant challenge in 

Philippine science education: the struggle students face with applying formula-

based concepts (Sari et al., 2018) and overcoming persistent misconceptions about 

force and motion (Sarkim, 2024; Liu & Fang, 2016). The "Excellent" average mean 

score for conceptual accuracy (4.69 for students, 4.90 for teachers) and its sub-

indicators—such as relatedness to the learning objective (4.73 for students, 4.98 

for teachers) and accuracy of the content (4.72 for students, 4.92 for teachers)—

directly demonstrates that "Lucky Force" is an effective tool for presenting 

scientifically correct information and reinforcing core physics concepts. The high 

mean scores on indicators like "The game consistently presents concepts in a way 

that avoids common misconceptions about force" (4.76 for students) and "The 

outcomes and effects within the game, based on forces, are consistently true to 

established physics laws" (4.86 for students) provide strong evidence that the 

game’s design successfully translates abstract principles of net force into a 

tangible, interactive format. 

The overall design, including visual elements and physical components, 

was also rated highly. The game's design was considered "Excellent" by both 

students (4.68) and teachers (4.82), with particular praise for the use of color 

(4.55 for students, 4.90 for teachers) and font style (4.66 for students, 4.81 for 

teachers), which aid in quick comprehension and create an immersive experience 

(Dzulkifli & Mustafar, 2013; Wood, 2011). The physical quality and durability of 

the game were also highly regarded (4.68 for students, 4.95 for teachers), 

ensuring a fair and consistent user experience (Cosimini & Collins, 2023). 

The findings on the game’s usefulness (4.77 for students, 4.92 for teachers) 

further highlight its value. The game was seen as a productive use of time (4.80 
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for students) and was highly recommended by students to their peers (4.84). It 

also proved effective in building better group relationships (4.82 for students), a 

finding supported by Sardinola et al. (2022). While the rules and mechanics 

received the lowest "Excellent" score from students (4.46), and teachers (4.84), 

this still suggests a high level of satisfaction and only a minor area for potential 

improvement in clarity or simplicity. 

The "Lucky Force" game represents a promising, validated, and innovative 

approach to addressing critical learning gaps in physics education. The 

overwhelmingly positive feedback from both students and teachers, across all 

measured criteria, demonstrates its potential as a valuable GBL tool that 

effectively combines engagement, conceptual accuracy, and high-quality design to 

enhance the learning experience. 

However, this study has limitations that should be considered. The use of 

purposive sampling, while providing valuable feedback from individuals with a 

strong background in science, means that the findings may not be generalizable 

to the broader population of Grade 8 students. Additionally, the study's 

descriptive-evaluative design did not include a pre- and post-test component, so it 

cannot definitively measure the game's direct impact on students’ conceptual 

understanding or compare it to traditional teaching methods. 

Future research should focus on a more representative sample of Grade 8 

students and incorporate a quasi-experimental design to empirically measure the 

game's effect on learning outcomes. Longitudinal studies could also be conducted 

to assess the long-term retention of concepts learned through "Lucky Force." 

Finally, exploring the scalability of the game and its potential for integration into 

the official K-12 science curriculum would be a valuable next step. 

4. Conclusions 

The findings of this study affirm that the Lucky Force card/board game is 
an effective, innovative, and engaging game-based learning tool for enhancing 
physics education, particularly in the conceptual understanding of net force. Both 
pre-service teachers and experienced science educators rated the game highly 
across all evaluation criteria, underscoring its capacity to combine playfulness, 
conceptual accuracy, and quality design in a way that fosters motivation, 
collaboration, and knowledge retention. The consistently “Excellent” ratings for 
conceptual accuracy and relatedness to learning objectives highlight its ability to 
present scientifically correct information while addressing persistent 
misconceptions in force and motion. 

While the study provides strong evidence of the game’s pedagogical value, 
its limitations—such as the purposive sampling method and the absence of pre- 
and post-test measures—restrict the generalizability and causal interpretation of 
the findings. Future research should employ a more representative sample of 
Grade 8 students, utilize quasi-experimental designs, and explore longitudinal 
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impacts on learning retention. Additionally, examining the game’s scalability and 
integration into the new MATATAG science curriculum could further enhance its 
educational relevance and reach. 
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